STEAMFITTERS' 

HANDBOOK 

OF 
DIRECT and INDIRECT 

RADIATORS 



The H. B. Smith Co. 

728 Arch Street. PHILADELPHIA 



Salesroom : 
Works : 133 CENTRE STREET 

WESTFIELD, MASS. NEW YORK. N. Y. 



DIRECT 
RADIATORS 



! THE H. B. S MITH CO. 

IMPERIAL UNION-steam and water 





k_C ~^ DIMENSIONS IN INCHES ^C-J 



A_H_d,g)U of Radi ator I 45 

H Height of T< >p Tapping 






LIST OF SIZES 



NumUr 


FrH Inrli^ 


RADIATING SURFACE < Square 


Feel) 


SK "°"' 


1 l,„h 


37 ,„. 
H, s h 


31 in. 
H,«h 


25 ,n. 
H«h 


19 m. 
Hi* 


3 


,0H 


24 


26 


|f K 


13>i 




6 


1 t'A 


40 


32>i 

39 


27* 


22M 


17X 


8 


\ 'i* 


56 

64 


IS* 

52 


38X 


31X 


24X 








58>S 


49>£ 




















12 


S ." 




71>i 

78 


60J4 


4 5 9 4 M 


38J* 


14 


3 I0« 


112 


84J4 

91 


JJ* 


58>i 


45X 








vy, 


82^ 


67J4 




17 


4 8J< 


144 


iiox 


93M 


72 


56 
59X 








123X 


104M 


85* 


















22 




176 




HS'A 


9tyi 


73* 






1X4 
192 




126J4 

132 

137K 


103K 


BOX 
84 


LttPrieaaGa 

Square Foot 


41 


42 


46 


50 


57 



THE H. B. SMITH CO. 



PRINCESS UNION-steam and water 




DIMENSIONS IN INCHES 



A H eight of Radiator |_4S_| _37 I 31 I 25 I 19 

H~~Height of To p" T apping. | 43 |35 T v|29 T ' B l 23 \l7 T \ 

B Height of Regular Tapping 4# inches 

C Width of Section 9 

LIST OF SIZES 





RADIATING SURFACE (Square 


~eet) 


[ Length 




25 in. 


I9in. 


Sections Feet i^es 


High ' High I High 


High 


High 


3 




24 


19K 16M 


\$A 


10K 








26 














32 % 


27J4 


22H 


ny, 








45A 


38^ 


31J4 


24K 




















72 


S&A 


49M 


40H 


i\y, 
















11 


3 H 


88 


Ti'A 


60J4 


49 >£ 

54 


3%y, 

42 










71J4 


58K 


4SA 


14 


3 \0'A 


112 


91 
97K 


82>i 


63 
6TA 


S2A 










88 










136 


HOJi 


93M 


76>i 


S9A 


18 


4 11 % 


152 


117 
123K 


104A 


85H 


Ha 
























UVA 


<uy, 




22 


6 3K 


176 


149>i 


121 
126J4 


103H 


80A 
















Is 6 i6k 


200 


162 "i 


137K 


112K 


&ta 


List Price in Cents pe, 


1 4I 


42 


46 


50 


57 















THE H. B. SMITH CO. 



ROYAL UNION-steam or water 




A Height ol Radi 

H Hei ^ Tl " = ,-. 27 ■; 21 , 15; 

LIST OF SIZES 



Numb* 


Total 


RADIATING SURFACE 


( Square Feel ) 




H, B h 


36 in. 

H«l> 


30 in. 
High 


24«. 18 k 


3 


10 














24 


20 










! i 


30 


2S 
























1 10 




35 














40 








11 


N 




45 
50 
55 

60 


36 
40 


30 
33 


18 

22 


















3 7 




70 








16 


4 '? 


96 


75 


60 


45 


30 




2 J 


102 


85 














90 








20 


> 


120 


95 ' 76 
100 80 


57 


38 
















5 7 














138 


115 i 92 






25 




150 


120 96 

125 100 


II 


48 



THE H. B. SMITH CO. 



SCEPTER-STEAM ONLY 




DIMENSIONS * -C— * 

Height of Radiator (See table below ) 

Height of Regular Tapping 5 inches 

Width of Section 7 

LIST OF SIZES 



Number 


Total 


RADIATING SURFACE (Square Feet) 


of 


44 b. i 38 in. 


30 b. 


24 b. 


18 b. 




Feet Inches 


High High 


High 


High 


High 


3 


8H 


i4>; ; 12 

19 16 


12 


7 


% 






23->, 20 


15 


11# 




1 3^ 


28K 24 


18 


14 








33X 


28 


21 


16^ 


n% 






38 


32 




iSH 


u'A 






42 X 




27 


21 


15 




2 X 


iTA 


40 


30 


23'A 


JSS 




2 IVi 


52 ■; 




33 


IV A 


18H 




2 S'A 


57 


48 


36 


28 






2 IVi 


61K 






30M 


21M 




2 10K 




56 




32M 


23M 




3 X 


HX 


60 




35 








76 




48 


37K 


26% 




3 5H 


80 >i 


68 


SI 


39 V, 


28M 




3 7K 


Si'A 




54 


42 






3 10^, 


1 90,'i 




57 


44K 


as 




4 'A 


95 


80 




46M 




4 2J< 




84 




.49 


35 




4 SX 


104'* 


88 




51M 


36M 




4 7X 


1 109X 


92 




53M 


38K 












56 




25 


5 H 




100 




58M 


41M 


Lilt Price in CeoU per 
Square Fool 


1 «' 


42 


4b 


50 


58 



THE H. B. SMITH CO. 

CORONET-STEAM «nd WATER 

SJNGU. > 




' c ' I'IMI NSON3 1 






A 






M 


1 

US! - : 



r«y 













THE H. B. SMITHj:0. 



DIADEM-STEAM and WATER 

SINGLE COLUMN 








LIST OF SIZES 








Total 


RADIATING SURFACE 


(Square Feet) 






37 in. 


31 in. 


25 in. 


19 in. 
High 




Feet Inches 


High 


High 






3 


10 


13H 

18 

27 


17% 

21 
24)4 


12 
15 
18 
21 


7!i 

12% 
15 


j 
















10 


2 4 
2 7 
2 10 


40 Yi 

45 


31% 
42 


27 
30 
33 
36 


25_ 


20 

2 2 








45% 


39 












49 








is 


3 10 


67% 


52% 




40 


32 








59% 


51 


42% 


34 










54 






19 
20 


4 10 

5 1 


85 y, 

90 


66% 

73% 


57 
63 


47% 
50 
52 'i 


40 
42 


22 


5 7 


99 
103% 


77 
80% 


69 


57', 


4:4 














25 


! 6 4 


112% 


87% 








ListPri 


e in Cents per 


41 | 42 | 46 


50 


57 


Sd 











THE H. B. SMITH CO. 



SOVEREIGN UNION-steam 
TTBB igli g Ufti B ligliiiJJftitf^T^TtfSninrrgfc? 



DIMENSIONS IN INCHES 




A 


Height of Radiator 1 37 


31 1 25 


H 


me- .-I 3S| 


29A 1 23J 


H 






c 


Width of Section 






LIST OF SIZES 





RADIAT1NC SURFACE (Sq Uerc F«t) 



5 




lb 


30 


25 




? 






42 




24 








48 










i,\ 


54 












60 


SO 


40 


!] 






72 


60 








n{j 


78 












84 


70 




16 




5 a 


90 
96 


75 










102 


85 






















114 












120 












126 


105 








4 












138 










5 '.'' 


144 










8 A 


150 




100 






42 


* 


SO 



UNION 
DAMPER BASE 

FOR 
SOVEREIGN RADIATOR ONLY 



1HK B B. SMITH CO. 

l \io\ DAMPER I 

m on l 







M w/mr 






THE H . B. SMITH CO. 

UNION DAMPER BASE 

FOR SOVEREIGN RADIATOR ONLY 




DIMENSIONS 



18J4' 

21* 

23K" 
26H' 

31K* 



f 



H B SMITH CO. 

SON I RJ 



THE H. B. SMITH CO. 



DETACHED BASE AND DAMPER 




LIST OF SIZES 
*. Length of Base. 

I Length of back opening to receive Thimble. 
* Height of Thimble (2 inches). 
> Length of Base in number of Sovereign Union 

Sections. 
I Length of Thimble. 
I Height of back opening to receive Thimble (2'A 

inches). 7 

i Height of Base (3# inches). 



D 


A 


B 


E 


Price 


4 Sections 


9'A" 


7K" 


6ft" 








8ft" 
















8 
9 
10 •• 


II 

29'A" 


13H" 

\i 


sap 

17" 

i9ir 

22ft* 


4.00 
4.50 
5.00 
5.50 
















28ft" 


27 H" 








IW. 


30ft* 














11 :: 


li-fc" 


3 7 S» 


37H" 

3 7 s ... " 


8.50 
9.00 
9.50 



THE H. B. SMITH CO. 

DETACHED BASE AND DAMPER 




[ALNona 

•HI R is l 'I Ii Willi 
N RADIATOR cm v 



•■ 




THE H. B. SMITH CO. 



DETACHED BASE AND DAMPER 





DIMENSIONS IN INCHES 



SIZES 


A 


B 


C 


D 


E 


H 


Price 


2'xl2" 


13 


3 


2A 


12| 


9 


H 


$2.00 


2"xl6* 


17 


3 


2rt 


16J 


9 


if 


$2.50 


2"x20" 


20J 


3 


2 i\ 


20f 


9 


if 


$3.00 



TH E H. B. SMITH CO. 

FIVE-COLUMN PRINCESS 

(Window Radi»tor) 




DIMENSIONS IN INCHES 






A l Radiator. . 16 


14 


12 


H t of Top Tapping. 14 


12 


10 



LIST OF SIZES 



Numb« 


Tel 

Ungth 

lr« Incl.c 


RADIATING SURFACE 


(SquwF.*) 


SkIko. 




liX 






1 2 






II 






























































































































60 




« 



Two Column 

IMPERIAL and 

PRINCESS 

Five Column 

PRINCESS 

RADIATORS 



NOTICE 

These Radiators will be ready for shipment 
about July 1st, 1907 



THE H. B. SMITH CO. 

TWO COLUMN lMI'l RIAL 

I \TER 

' r ■ IffiflfllNfflTIi 



ii 



4 













THE H. B. SMITH CO. 



TWO COLUMN PRINCESS 

STEAM or WATER 




^-C— 



DIMENSIONS IN INCHES 

A . t of R adiator 45 37 31 ~~25 19 

• of Top Tapping . 43 ^ 3 5 A 29, 2 

B ~ Height of Regular Tapping 4- ; s inches 

C Width of Section 7 

LIST OF SIZES 

Total RADIATING SURFACE (Square Feel) 





Length 


Htgh' 


37 in. 

High 


31 in. 

High 


25 in. 
High 


l9io 




Feet Inches 




3 

5 


10 


IS 


12 
20 


\0'A 
21 


12 
15 
18 


iK 




1 10 




28 


24* 


21 












28 














31>i 


27 


20 VS 










3S 


30 


22--, 


12 


2 10 


55 


44 


Si'A 
42 


if 


24-. 








52 


45K 


39 


29« 










49 










75 


60 


Sl'A 


45 


33* 










56 
















51 


3834 










63 


54 








95 


76 


66K 


57 


♦2« 










70 














73>i 


63 


4:'. 








88 


77 












92 


803< 




51* 








96 


84 












100 


87K 







THE H. B. SMITH CO. 



FIVE COLUMN PRINCESS 

STEAM and WATER 




DIMENSIONS IN INCHES 



A Height of Radiator ] . . ,7| 37 j 25 

H Height of Top Tapping;., 35 ~~2t 

LIST OF SIZES 



Toul 
Length 


Keel Inrl*. 



RADIATING SURFACE (< 



50 


35 






























130 




140 






105 


170 


lit 


180 






133 










220 


154 


240 


161 




175 



THE H. B. SMITH CO. 



CORNER RADIATOR 
j. a—- ?Bi 

"38388 







If the total number of 
RADIATOR is odd (9, 11, 13, IS, 
of the Radiator can be made of the s 
however, the Radiator 
Sections (8, 10, 12, 14, etc.) 
than the other, in which ca; 
a sketch, showing which arr 
section, also which end is t( 
which end for return. 

Corner Radiators are made only in the styles i 
dicated below: 

DIMENSIONS 



CORNER 

), each arm 

length. If, 

number of 

st be longer 

it is necessary to send 

is to contain the extra 

be used for supply and 



STYLE 


A 


B 




12f 




Princess Union 


H' 




12* 








Coronet 

Diadem 


9 |. 


3' 



PRICE : Add $3.00 NET per Radiator to regular price 



THE H. B. SMITH CO. 

BAY WINDOW RADIATOR 

B 




BAY WINDOW RADIATORS can !■< 
in anj d 

I Radiator rcquin 
in Dutni i 
and the dimi u i I B id "C." 

PMCEl Add *MK> Nl! ,.rr R.d,.lor to rc«ul.i j.n.r 
NET IN r» t h Bni (lr) 



CURVED RADIATOR 







iTED RADIATOK 

■ in miiii- 

* c 

PRK E Add |040 Nl I ,,, S-.1.01, i„ rrgul... , 



! Mai.i-m 



THE H. B. SMITH CO. 



CIRCULAR RADIATOR 




CIRCULAR RADIATORS can be assembled as 
one whole Radiator, or they can be assembled in 
halves for the purpose of encircling columns. 

When Circular Radiators are in halves, each half 
becomes an independent Radiator. In ordering spec- 
ify which method of assembling is desired. 
Circular Radiators are made only in the styles and 
sizes indicated below : 

DIMENSIONS IN INCHES 





IMPERIAL UNION and 


CORONET and 




of 


PRINCESS UNION 






A Outside o Inside 
A Diameter t> Diameter 


A Outside o Inside 
A Diameter D Diameter 


9 


24X In. 


*'A In. 


18K In. 6', I 
20K " 8Ji 




15 
18 


29 
30J4 




9 
\2H " 


24X " 
25H' " 


13K 




24 

36 
40 
45 


35X 
40X 

47 A 




IS'A " 
20X " 

24"„- " 
27M " 


jsj4 - 

39 >i " 
43 >-J " 


21- : 

26; i 

30 , 





PRICE : Add $0.60 NET per Section to regular price 



THE H. B. SMITH CO. 



RADIATOR CONCEALED BRACKETS 



For 
Imperial Union 
Princess Union 
Royal Union 
Coronet and 
Diadem Radiators 



For 

Scepter 

Radiators 

only 




Royal Union, $0.25 NET 

'rice for Coronet and Diadem 

$0.I2K NET 



Top Bracket 

Price $0.1 iy z NET 




Price for Imperial, Princess and 

Royal Union, $0.25 NET 

Price for Coronet and Diadem 

$0.12;* NET 




Bottom Bracket 
Price $0.12^ NET 



DIMENSION 


JS IN INCHES 








STYLE OF BRACKET 


A 


B 


C 


D 


E IH 


N 


K 


Imperial Union, Princess 
Union and Royal Union 
Coronet and Diadem 


Si 
3j 


61 
5J 


1 
1 


4 
3 


4 SJ 

3 j 4 


1 
1 


Si 
31 



THE H. B. SMITH CO. 



RADIATOR CONCEALED BRACKETS 

IN POSITION 



Imperial Union. Prin« 

nion and Royal Union 

Radiators 

A=5J inches 
B=10 inches 



=31 inches i A=45 inches 
=6J inches | B=7{;j inches 



SOLID HIGH LEGS 

In ordering Radiators with extra high legs, specify 
t in inches to be added to the regular leg. 



PRICE for extra high Legs : Add $0.40 NET per 
LEG Section to regular price 



THE H. B. SMITH CO. 

RADIATOR BRACKETS 







I>IMI NSIONS 



C 

I 









THE H. B. SMITH CO. 



X-RAY WALL RADIATOR 

STEAM OR WATER 

DIMENSIONS IN INCHES 



E 




A=14iV' L=41}" 

B=14,y M=U" 

D_3J» 0=18H" 

E=29f R=36J|» 

H=2l|" S=33}i" 

J=29»' T=26\" 
K=44i" 




THE H. B. SMITH CO. 

X-RAY WALL RADIATOR 

LIST OF SIZES 



Number of 


5-FOOT X-RAY 


8-FOOT X-RAY 


I ! 


Sq. Feet 

Surface 


Lenglh 


Sq. Feel 
Surface 


Lenmh 


Feel Inches 


Feci ladM 


1 xl 


5 


1— 2A 


8 


l— 2ft 


1 x 2 


10 


2— S| 


16 


2— Sf 


1 x 3 


15 


3— 8ft 


24 


3— 8A 


1 x 4 


20 


4— iii 


32 


4— in 


1 x 5 


25 


6— 2,', 


40 


6— 2ft 


1 x 6 


30 


7— 5f 


48 


• 


1 x 7 


35 


8— 8H 


56 




1 x 8 


40 


9— 11| 


64 


9—11} 




Height 


1 ft. 2h in. 


Height 1 ft. 9| in. 



60 


7— 


sf 


96 


7— 


Sf 


70 


8— 


8« 


112 


8- 


SH 


80 


9— 


11} 


128 


9— 


Hi 


Heigh. 


2 ft. 5 


in. 


Height 


3 ft. 8 




15 


!_ 


2ft 


24 






30 


2— 


s* 


48 


2— 


S| 


45 


3— 


8ft 


72 


3— 


8ft 


60 


4— 


H 


96 


4— 


i | 


75 


6— 


2ft 


120 


6— 


2,', 


90 


7— 


58 


144 


7— 


Sf 


105 


8— 


8H 


168 


8— 




120 


9— 


H 


192 


9— 


ij 


Height 


3 ft. 8 




Height 


S ft. 6 





PRICE : 5-foot and 8-foot X-Ray 
$0.42 per square foot 



THE H. B. SMITH CO. 
X-RAY 

WALL RADIATOR 
LEGS and BRACKETS 






•^ 



C 



U2* 

No. 1 

Price $0.60 
Complete 



W 



REDUCIBLE BRACKET 
Used with No. I and 
No. 2 X-Ray Bracket 



A=12i inches 



No. 2 
Price $0.53 

Complete 



THE H. B. SMITH CO. 



DIRECT RADIATOR FITTINGS 




Ts 






Nm 






Nl 1 

iw 



nJ n„„„ 






■ 

■ 



THE H. B. SMITH CO. 



DIRECT RADIATORS -REGULAR 
TAPPING 

STEAM 

TWO-PIPE WORK 

Radiators will be tapped for two-pipe work unless 
otherwise specified. 

Radiators of SO square feet and smaller 1" x j" 

Radiators larger than SO square feet 1 \" x 1" 

Air Valve *" 

ONE-PIPE WORK 

Radiators of 30 square feet and smaller 1" 

Radiators larger than 30 square feet and 

smaller than 60 square feet 1 \" 

Radiators larger than 60 square feet U" 

Air Valve » 



WATER 

Radiators of SO square feet and smaller 1" x 1" 

Radiators larger than 50 square feet li" x \\" 

Air Valve i" at top 



If radiators are required tapped top and bottom, 
same end, or top and bottom, opposite ends, so specify- 
on order. 

All tappings will be made RIGHT HAND unless 
otherwise specified. 



BRECKENRIDGE'S 

AUTOMATIC 

AIR 

VALVES 



THE H. B. SMITH CO. 



AUTOMATIC AIR VALVES 



The cut opposite illustrates a sec- 
tional view of the No. 4 Valve, but 
also shows the Mechanical Construc- 
tion of all Breckenridge Automatic 
Air Valves. 



TO SET VALVE 

that the steam will flow out freely. After 
the valve has become thoroughly heated 
close it lightly until the flow of steam stops 
(do not close the valve too hard on its seat) . 
e plug and the valve will 



Sectional View 



The 



no furtl 

; directions apply to all of the valves 
No. 1, which is to be set with thumb 

are furnished with valves. 



FOR INDIRECT RADIATORS 



No. 1 Valve 


No. 2 Valve 


ron-Finished Black 
l" Connection 


Cast Iron -Finished Black 
^"Connection, i' Drip 


Price $0.70 


Price $0.80 



THE H. B. SMITH CO. 



AUTOMATIC AIR VALVES 

FOR DIRECT RADIATORS 



No. 3 V..lvr 

m— Nickd Plated 


No. 4 Valve 

Hr— Nwhl I'l.ird 


Price $1.00 


Pr.ce $1.25 



No. 5 Valve 


No. 6 Valve 


»— Nickel Plated 


Braa.-N.ckel Plated 
\ ' Connection \ ' Drip 


Price $1.25 


Price $1.25 



THE H. B. SMITH CO. 

AUTOMATIC AIR VALVES 

FOR DIRECT RADIATORS 



2 



I 



N.,. 7 V.lvc 


No. « \ 


kd Pktad 
nboa 


BtM Nkfal IWd 

i ! | 


«l.25 


$1.50 



; ' i^ri 



INDIRECT 
RADIATORS 



Till 11 B. SMITH CO. 

REGULAR PATTERN 
GOLD PIN 






9mm 






THE H. B. SMITH CO. 



TEN-INCH FLANGE 
GOLD PIN 

STEAM OR WATER 




15 Square Feet per Section 

DIMENSIONS OF SECTION 

A Distance from center to center 3V 

B Distance between ends ot Pins • • • M 

C Length of Pin $, 

E Length of Section IWS, 

F Height of Section at end JO* 

G Height of Section at center 10*1 

Shipping weight, per Section. 108 lbs. 

REGULAR TAPPING 

Supply IV R^" ra Vi ' 

Air Valve Y%' 

Price $0.27 per Square Foot 



THE H. B. SMITH CO. 

12-FOOT R. & L. NIPPLE 
GOLD PIN 

STEAM ONLY 



12 Square Feel per Section 
DIMENSIONS OF SECTION 



] 

i 

! AH TAPPING 

febm l U 



■ $0.27 per Square Foot 



THE H. B. SMITH CO. 



RIGHT AND LEFT NIPPLE 
GOLD PIN 



STEAM OR WATER 




15-FOOT R. & L. NIPPLE GOLD PIN 

F Height of Section 10 

G Height of Section H/s 

Shipping weight, per Section, 77 lbs. 
15 Square Feet per Section 

20-FOOT R. & L. NIPPLE GOLD PIN 

F Height of Section !*' 

G Height of Section 15 H 

Shipping weight, per Section, 106 lbs. 
20 Square Feet per Section 

DIMENSIONS COMMON TO BOTH 

A Distance from center to center i%' 

B Distance between ends of Pins A 

C Length of Pin H 

E Length of Section 36 

Size of R. & L. Nipple 2 

REGULAR TAPPING 

Supply I 1 ,' Return \>i 

Air Valve, #' fc , „. , 

Supply or Head Section is tapped L. H. for R. & L. N.pp e 
Return or Drain Section is tapped R. H. for R. &. L. Nipple 

Price $0.27 per Square Foot 



m HOOI PIN 









■ 





- 



frflt 



■ • I I •"• ■'.. » ► .. ..;■. . 



THE H. B. SMITH CO. 



SCHOOL PIN 




Section C-D 
As used for warming and ventilating schoolhouses 



M 

a HOOI PIN 



•* 



r 












THE H. B. SMITH CO. 



INDIRECT RADIATOR FITTINGS 






"■<; ; - 



5> 



No.' 


Name 


Size 

2" Hex. 
2" Hex. 
2" Hex. 
2- He*. 


NET 

Price 


74 




$.024 


Bo twit 


' 


DO) 


' 3 


Washer or o ^ 


01 


114 


Regular Pattern P a P 


01 


,, 


R. & L. Nipple for 12-foot Gold Pin 


15 
25 


165 


Wrench for . lpp e ^^ 


15 


| M 


R. & L. Nipple for 15 & 20-foot Gold Pin 


15 



•Catalog number of pi 



RULES 

AND 

PRACTICAL 
DATA 



THE H. B. SMITH CO. 

TABLE OF NET PRICES 



1 

1 






• 

• 
■ 















THE H. B. SMITH CO. 

TABLE OF NET PRICES 



Figured at C 


Afferent Dis 


counts fo 


the Severa 


Heights of 


Radiators 


rv J ,8 " 1 ,6 " 


14" 


12" 


IndirecU 


Discount - 


58c 60c 


64c 


68c 




27 
28 
29 


.435 $ .45 i 
.4292 ! .444 
.4234 .438 
.4176 .432 
.4118 .426 


.48 1 

.4736 

.4672 


.51 1 

.5032 
.4964 
.4896 

.4828 


.2025 

A9U 
.1944 
.1917 


30 

31 
32 

8 


406 . 42 
.4002 .414 
.3944 .408 
.3886 .402 
.3828 I .396 


.448 
.4416 
.4352 
.4288 


^4556 
.4488 


.1863 
.1836 

!l782 


37 
39 


377 39 

.3712 .384 
.3654 378 
.3596 .372 
.3538 ! -366 


'. 4096 
'3904 


'4284 
.4216 
.4148 


.1728 
.1701 
.1674 
.1647 


41 

42 


.348 | .36 
3422 .354 
.3364 348 
.3306 .342 


.384 
.3776 
.3712 
.3648 
.3584 


.4012 
.3944 
.3876 
.3808 


.1593 
.1566 

! 1512 


43 
47 


.319 33 
3132 324 
.3074 .318 
.3016 .312 
.2958 i .306 


.3456 

.3328 
.3264 


.374 
.3672 
.3604 
.3536 
.3468 


.1485 
.1458 
.1431 
.1404 

.1377 


50 

51 


.29 

.2842 
.2784 
.2726 
.2668 


.288 
.282 


.3136 

.3008 
.2944 


.34 

'3264 
.3196 
.3128 


.1323 
M242 


56 

57 
5? 


.261 27 
.2552 264 
.2494 258 
.2436 .252 
.2378 .246 


.2816 


^2924 
.2856 
.2788 


.1188 
.1161 
.1134 
.1107 


60 

62 
63 


.232 .24 
2262 ' .234 
.2204 -228 
.2146 .222 
.2088 -216 


.2496 

.2432 


.272 
.2652 

^2516 
.2448 


'0999 
.0972 


66 
69 


.1972 
.1914 


.21 

.204 

.186 


.224 
.2176 
.2112 
.2048 
.1984 


.2312 

.2176 
.2108 


.0918 

!0864 
.0837 


70 
71 

72 

73 


.174 

.1682 
.1624 
.1566 


" 174 
'.162 


.192 
.1856 

.1792 

.1664 


!l904 
.1836 
.1768 


.0783 

.0756 
.0729 


145 .15 


16 


.17 


.0675 
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METRIC SYSTEM 
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THE H. B. SMITH CO. 



AREAS AND CIRCUMFERENCES 
OF CIRCLES 



.7854 


.04909 


1.5708 




2 3562 


.44178 


3.1416 


.7854 


4 7124 


1.7671 


6 2832 


3 1416 


7.854 


4 9087 


9 4248 


7.0686 


10 9956 


9 6211 


12.5664 


12 5664 


14 1372 


15 9043 


15 708 


19 635 


17 2788 


23 7583 




28 2744 


20 4204 


33 1831 


21 9912 


38.4846 


23 562 




25 1328 


50 2656 


26.7036 




28 2744 


63 6174 


29 8452 




31.416 


78 S4 


32 9868 


86 59 , 






36 1284 








39 27 




40 8408 








43 9824 


153 938 


45 5532 




47 124 




48 6948 

























59.6904 


283 529 


61 2612 


298.648 


62 . 832 


314 16 




330 064 


65 9736 


346.361 


67.5444 


363 051 


69.1152 


380 134 


70 686 


397.608 


72.2568 




73 8276 


433 731 


75 3984 


452 39 


76 9692 


471 436 




490 875 


80.1108 




81 6816 


530 93 


83 2524 




84 8232 




86 394 


593 958 






89 5356 




91.1064 








94 248 


706 86 
















804 25 




829.578 










106 814 




108 385 








111 527 


989 8 


113 098 


















1134 118 



THE H. B. SMITH CO. 



AREAS AND CIRCUMFERENCES 
OF CIRCLES 



Diara. 


c™. 


a» 


Diam. 


G~ 


Area 




120.952 


1164 159 


57. 


179.071 


2551.76 






1194 593 




180.642 








122 5.42 




182.213 


2642.09 


40. 




1256.64 


-■■, 


1 


26S7.84 








59. 


185.354 


2733.98 






1320 26 


- 








130.376 


1352.65 


60. 


18S.496 




42. 


131.947 






190.067 








1418.63 


61. 


191.638 


2922.47 


. 




1452.21 




193.208 


2970. 58 


. 




1486.17 


62. 


194.779 






138.23 


1520 53 


. 


196.35 


3067.97 


. 


139.801 




63. 


197 921 


3117.25 


45 


141 372 


1590.43 


■ X 


199.492 


3166.93 




142.943 


1625.97 


64. 


201.062 


3217. 


46. 




1661.91 


a 


202.633 


3267.46 






1698.23 




204.204 


3318 31 






1734 95 


.■■; 


: S 775 


3369.56 




149.226 


1773 : 


66. 


207.346 


3421 2 


. 


150.797 


1309.56 


"- 


208.916 


3473 24 


. 


152.363 


1S47.45 


67. 


210.487 


3525.66 




153.938 


1885.74 




212.058 


3578 45 




155.509 


1924.42 


68. 


213.629 


3631.69 


50. 


157.08 


1963 5 


": 


215 2 


3685.29 


• X 


15S.651 


2002.97 


69. 


216.77 


3739.29 




160.222 


2042.82 


. 


218.341 


3793.68 


i 


161.792 


2083.08 


70. 


219.912 






163.363 




. 


221.483 


3903.63 




164.934 


2164.76 


71. 


223.054 


3959.2 


. 




2206.19 


M 


224.624 


4015 16 




168.076 


2248.01 


n 


226.195 


4071 51 


54. 


169.646 


2290 23 


■ 


227.766 


4128 26 


■ % 


171.217 


2332.83 


73 


229 337 


4185 4 


55. 


172.788 


2375.83 


K 


230.908 


4242 93 


-X 


174.359 


2419.22 


74. 


232 475 




56. 


175 93 


2463 01 




234 049 




'A 


177.5 


2507.19 


75. 


235.62 


441, 8/ 
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RELATIVE PROPORTIONS OF A 
WARMING APPARATUS 



Sq F«t Sq. F^. Sue of Sq. F«! SURFACE TO CONTENTS 



Hcuni 


Gr..c 


SquMe 


R.d«- 


Surface 


Surf.cr 


Inch*. 




67 


3.5 








58 






1/7 


1 3 


Ill) 






12. S 


ISO 




333 




191 




<t« 


15 5 
























24 S 






7 50 


27 5 


445 
























S7J 






33 5 






1.16} 
























1 . 4 1 c 










4< 5 


























2l(i.oou 

. • . 
315.000 



' I ' 
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THE H . B. SMITH CO. 

TABLE OF EXPANSION OF 
WROUGHT IRON PIPE 



Temper.- 


( _ ^ LENGTH OF PIPE WHEN HEATED TO 


the Pipe 

b fitted 


Pipe when 

*«ed 215 265 

Degrees Degrees 


297 

Degrees 


338 


Deg. Fahr. 


Feet Feel Inches Fee! Inches Feet Inches Feet Inches 





100 100 1 72 100 2.12 100 2 3! 


32 


100 100 1 47 100 1.78 1 100 2.12 


64 


100 100 1.21 100 1.61 


100 1.87 


100 2.19 



Size of 


Sqjncha 


Size of 


ir.nr 


Size of 


SqTn'cheT 


6 x 10. 
8 x 10. 

8 x 15.. 


. 40 
....53 
—64 
80 1 


2 x IS— 


107 


20 x 20. 

20 x 24. . 
20x26— 

21 x29.. 


267 

....320 
347 



ROUND REGISTERS 



O^g 


<$£& 


Size of 


Sq. Inches 


Size of 


sJfTiS a 


7 in 


26 


12 in 


... 75 






8 " 




24 •'....... .301 


9 " 




16 " 




10 "..., 




.8 "....J. ...169 


36 ".... 


679 



THE H. B. SMITH CO. 



IRON PIPE SIZES OF BRASS PIPE 

Made to Correspond with Iron Tubes and Fit Iron Tube Fittings 





LIST OF SIZES, LENGTHS 


ETC. 


OUTSIDE SAME AS WEIGHT PER FOOT 


DIAMETER IRON SIZE Bra» 


Coppw 


13-32 In. =■ 1-8 In. - .30 Pound 


= .31 Pounds. 





16 " = 1-4 " = .43 


= .45 


11 


16 " = 3-8 " = .58 


= .61 


13 


16 " = 1-2 " - .80 


=> .84 




16 " ■= 3-4 " = 1.17 


= 1.23 


1 ; 


16 " =1 " = 167 


= 1.75 


1 1 


8 " =1 1-4 " - 2.42 


- 2.54 


1 7 


| " 1 1-2 " = 2 92 


= 3.07 




8 " -2 " - 4.17 


= 4.38 




8 " =2 1-2 " = 5. 


= 5.25 




2 " -3 " = 8. 


= 8.40 


4 " =3 1-2 " =10. 


= 10.50 


4 i-2 " =4 " =12. 


= 12.00 



TABLE OF DECIMAL EQUIVALENTS 

Of 8ths, I6ths, 32nds and 64ths of an Inch 



8.1,. 


32nd, 


64ih. 


64th. 




i 


, = 03125 


A=. 015625 


= 51562 5 




i = 


D9375 


',= 046 




£=.375 

'A = ■ soo 




;= 


15625 




■,= .109375 








28125 




•r= .14062 5 










34375 








^=.875 




;-; 


46875 






Z 7WU3 


16.K. 










}= 26562 5 




■f, = 0625 






S'lili 
































1= 359375 










78125 














84375 








H= 6875 






90625 






















H- 9375 
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THE MOVEMENT OF WARM 
AIR IN FLUES 

The power that causes the upward motion of heated 
air in flues, is relatively small, being merely the dif- 
ference in weight between equal columns of air at 
different temperatures. The colder air forces the 
warmer column upward with a force proportionate to 
this difference in weight, and with a velocity equal 
to that acquired by a body falling through a space 
equal to the difference in height that would be oc- 
cupied by two columns of equal weight but of dif- 
ferent temperatures. 

According to the known law of gravitation, the 
velocity will be approximately equal to eight (8) 
times the square root of the height of descent in deci- 
mals of a foot. The discharge of air under the above 
conditions, however, is subject to certain corrections 
for friction, etc., and in general practice a deduction 
of one fourth (J) is made to represent the true rate 
of discharge. 

Opposite are two tables, the first showing the dis- 
charge of air from a flue one foot cross section and 
one foot high, for given differences in temperature, 
with corrections for friction. The second table shows 
the square root of different heights of flues, and is a 
multiplier for the first table. Combining the two 
tables to meet existing conditions the total discharge 
of air from any flue may be estimated. 

For example: what is the discharge of air from a 
flue 15 feet high, with an area of 2 square feet, when 
the inside temperature is 72° and the outside tem- 
perature is 42° Fahrenheit? The difference of tem- 
perature between the air in the flue and that outside 
is 30°, and by reference to table No. 1, we find that 
the discharge of air from a flue 1 foot high, and 1 
square foot cross section, for this difference in tem- 
perature is 88 cubic feet per minute. Multiplying 
this by 2 feet, the area of the flue in question, and by 
the square root of 15 (table No. 2) for the height, 
we get 681.12, which is the discharge per minute in 
cubic feet, under the above conditions. 



THE H . B. SMITH CO. 5 

TABLE No. 1 

The <K*W of * per minute $%^££*$££* in "* ,i<>n ,ml ° ne '° 
Excess of Temperature of Air in Flue over Outside Air 



1 5 * 


10° 15° 


20° 25° 80" 85* 40° 45° 50° 55° 60°' 65° 70° : 75° 


0' 38 


53 


,;:, 


76 84 92 100 106 118 119 128 180 186 141 145 


12'| 37 


53 


63 


75 S3 91 98 105 111 118 124 128 134 139 144 


3 22° 37 


O 


ii-' 


74 82 : SHI 97 104 110 117 122 127 132 137 142 


i 32° 36 


51 


62 


73 81 89 96 103 109 115 120 126 181 136 141 


42' 36 


51 


62 72 St) 88 95 102 108 114 119 125 130 135 140 


E 52° 36 


50 62 


7! 80 1 87 1 94 llOl 1107 1118 1118 IU4 IU9 1184 1189 



: 72° 86 49 61 
82° 35 49 60 



92° 34 : 48 60 69 77 , S4 90 97 103 109 114 


119 121 128 133 


102° 84 48 59 68 76 , S3 90 96 108 108 118 


lis 128 127 181 


-TABLE No. 2 

Square Roots of Heights of Flues. Multipliers 


or above Table 



lie 



3 JJ_2_83;_ 



3 19 4.36 21 



32 20 4.47 29 5 .33 88 6 16 47 6.S6 56 7. 48 65 8. OH 

^lTiriti^r^ 30 5.4S 39 6.24 48 6.93 57 7.55 66 8.12 

! "7" 2 i73 _ 6ll2"4.6U 31 5 57 40 G_32 j40^ 7 58 7 62 67 8.19 

$1>~ 2~24, 14 3.74 23 4.80 32 5.66 41 6.4 50 7.07 59 7.68 68 8.25 

I ~ 21^7*7^7^ IT 5^ 17 ^"m" 7. 14 60 7.75 N 8.31 



| 25 ,5 ,34 5.83 43 6.50 5 
2 1 26 5.10 35 5.92 44 6.63 5 



7 21 



9 | IS 4 24 27 5.2 



*H«t lor the Warmina «nJ Venhlalion of Buildings by J. H. Mills 
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TEMPERATURE 
AND VOLUME OF STEAM 

at Different Pressures 



PRESSURE IN POUNDS 

















2-J2 7 












•HIS 




















.15 J 










Hi 


5 IS 




















4 7v 










4 55 




























247 










237 


















350 1 




























101 




IM 


2 71 



»,'i',"\\ '!,'.' 



>l Temperature. Specific Gravity and Weight of Water 
al»o Pressure due to Different Heights in Feet 



T«**a 




1 lakb 


IV«Utr 


Trmpc, . 






Poundi 
P.r«ur, 










































































172 














































































■ 
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HEAT UNITS IN WATER 



and 212° Fahrenheit, and Weight of Water 
per Cubic Foot 





1j 




•i 

1 


1o 

II 






1j 


1* 1 
i! D 


£* 


SI 




•1 

D 

1 


52 


0. 


62.42 


123 


91.16 


61.68 


'l6S 


136.44 


60.81 


3S 


3. 


62.42 




92.17 


61.67 


169 


1.37.45 


60.79 


« 


S. 


62.42 




93.17 




170 


138.45 






13. 


62.42 


126 




61^63 




139.46 




50 






127 


95 _ !lS 


61.61 


172 


140.47 


60.73 


52 






128 


96.18 




173 


141.48 


60.70 


54 


22^01 


62! 40 


1 2 ) 




61.58 




142. 4o 


60.68 




24.01 


62.39 


130 


98.19 






14.5.50 


60.66 


58 


26.01 


62. 3S 




99.20 






144.51 






28.01 


62.37 


132 


100.20 


61.52 




145.52 


60.62 


62 


30.01 


62.36 


133 


101.21 


61.51 


17S 




60. 5 9 


04 


32.01 


62.35 


134 


l'i2.21 








60.57 


66 


34.02 


02.34 


135 




6L47 


ISO 


148.54 


60.5 5 


68 


36.02 


62.3.3 


136 


104'22 






149.55 


60.53 


70 


38.02 


62.31 


137 


105.23 


6L43 


132 


150.50 


60. = 




40.02 


62.30 


138 


106.23 


61.41 




15157 


60 4 3 




42.03 


||:|f 


139 


107.24 
: 


t\f: 


lis 


152 5 3 
153.59 




78 46.03 


62^25 




109 2 5 


6L36 






60 41 


80 48.04 


62.23 


142 


110.26 


61.34 








82 


50.04 


62.21 


143 


111.26 


61.32 


188 


156.62 




84 


52.04 


62.19 


144 


112.27 


61.30 


189 








54.05 


62.17 


145 


113.23 


61.28 


190 


153.64 


60 32 




56.05 


62.15 


146 


; 14.2 3 








60 20 




58.06 


62.13 


147 


115.29 


6L24 


102 


1 ( t 7 


oo 2 7 


Vi 


60.C6 


62.11 
62.09 


148 

149 


116.29 
117.30 


61.22 


193 


162 6 9 


60.25 
60 22 




64^07 


62.07 


ISC 


118.31 


6l!l8 




163.7 ■ 


: 


too 


,-.. ,,; 


62.05 
62.02 


: : 2 


119.31 

120.32 


6l!l4 


19 7 


165 ,' 


60.15 




I '"'•':'? 


62.00 


15.3 


12133 


61.12 


193 






104 


74^10 
76.10 


619' 


154 
155 


122 33 

123 34 

124 35 


61.10 
61.08 
61.06 


200 


B\l 










157 


125.35 


61.04 


202 


17o!?S 






M - 12 


6L86 


158 


126.36 




203 












159 


127 37 


6i!oo 


204 


172^80 




115 


83^13 




!6Q 


123.37 


60.98 




173.81 












129.38 


60.96 








;i7 


85.14 


6L78 






60.94 




175 34 




!" 




61.77 


103 


1.31 40 


60 92 




176 35 


nil 


12f 


88M5 


6L74 
61.72 


f 


1 -V.il 
13 1.42 


'.'.085 


ill 


178.87 

179. ,39 




122 


90J6 


61.70 




1(5 13 




212 







THE H. B. SMITH CO. 



VOLUME AND WEIGHT OF AIR 

and Weight of Vapor in Saturated Air 



T«D- 


Volume 


Cubic 
Feet lo 
1 Pound 


Weight of 
1000 


Tension 
Vapor 


Weuhl o 
Vapor 
Saturated 
in 1000 


Weight of 

Displaced 
by Vapor 





0.9340 


1 1 4ft0 


87 260 


0.04379 


0.0793C 




5 


0.9449 


11.591 


86.289 


0.05747 


0.1028? 




10 


0.9551 


11.726 


85.251 


0.07116 


0.1258S 






9653 


11.869 


84.317 


0.08535 


1493 




20 




11.992 


88.403 


0.10748 






25 


0.9857 


12.125 


82.440 


0.13367 


U 2287 




30 


0.9959 

l oiioo 


12.258 
12.311 


81.566 
81.235 


0.16581 


0.2749 
0.29633 


0^4398 
0.4741 


36 


1.0082 


12.417 


80.515 


0'21066 


0.35201 


0.5632 




1.0163 


12.523 


79.872 




0.40770 


0.6523 


44 


1.0244 


12.629 


79.176 


0^28647 


0.47070 


0.7531 




1.0326 


12.735 


78.493 


0.33284 


0.54204 


0.8672 


5 2 


1.0408 


12.841 




0.38574 


0.62282 


0.9965 






12.947 


77^220 


0.44352 


0.71063 




60 


1.0571 


13.053 


76.628 


0.51683 


0.82173 


K3147 


64 


1.0652 


13.159 


75.988 


0.59229 


0.93390 




68 


1.0734 


13.265 


75.357 


0.67994 


1.0631 




72 


1.0816 


13.371 


74.794 


0.78018 


1.21050 




76 


1.0897 


13.477 


74.184 


0.89103 


1.31715 




80 


1.0979 


13.583 


73.638 




1.5540 




84 


1.H42 


I!:?*' 


73.046 


l'31554 


1.7536 
1.9772 


2 '8058 
3.1635 






13.901 


7K942 




2.2257 


3.5611 


100 


!:i387 


14.007 
14.113 


71.377 

70 872 


T69214 


2.5060 
2.8220 


4.0096 
4.5152 






14.219 


70.323 


2. 14669 


3.133 




108 




14.325 


69.784 


2.43323 


3.523 


5.6368 






14.431 


69.300 


2.72984 


3.926 


6.2826 






14.537 


68.776 


3.05954 


4.367 




124 


1.1794 


14'749 


68.306 


3.41728 
3.81775 


5.371 


7^7488 
8.5940 






14.855 


67^295 


4.26073 






136 


1 2039 
1.2121 


15.067 


66.845 
66.357 


4.72888 
S. 25807 


6^559 
7.240 


10^4950 


140 


1 2202 


15 173 


65.919 


5.81736 






144 


1.2284 


15.279 


65.442 


6.48029 


8^800 




148 


1 23(,5 


15.385 


64.977 


7.14323 








1.2447 


15.491 


64.568 


7.9104 


10'595 




156 


1.2528 


15 597 


64.102 


8.6923 






160 


1 2610 


15.703 


63.694 


9.5948 


12^681 




164 


1.2691 

1.2773 


15.809 
15.915 


63.251 
62.814 


10.5579 


13.828 


22 ^ 12S 




1.28S5 


16.021 


62.422 


12 ! 7165 






17', 


1.2936 
1.3018 
1 . 3099 


16.127 
16.233 
16.339 


61.996 


13.8657 
15.2343 


2K08 


27^89 
31.96 




1.3181 


16.445 


60^790 




22.89 






1.3262 


16.551 


60.423 


19.7441 


24.75 






1 .3344 


16.657 


60.024 


21.4297 


26.69 




200 


1.3426 


16.763 


59.666 


23.2962 


28.85 


46^16 



THE H. B. SMITH CO. 

GALVANIZED SHEET IRON 

SIZES AND WEIGHTS 



Cage 


Sie 


Ounce Weight 

per of Sheet 

Sq.Foot mU»- 


Gauge 


Size 


Ounces Weight 
per at Sheet 

>q.Fv. ■ L-i. 






52 > & 
5 3 i 
571 


23 


36x84 


20i 


27 


jj 


16x84 

28x84 




40x84 
24x96 
26x96 
28x96 
30x96 


:: 


20* 
22i 


1.6 


24x84 
26xS4 
2SxS4 


40i 
43* 
46i 
421 
46 
49} 






25J 
31 


« 


; t9f 

26x96 


24 


40x96 
44x96 
24xS4 


1SJ 


34} 

Si 


18 


30x96 
24x84 
26xS4 






2Sx84 
30x84 




19 
20i 



26x96 
2Sx96 
30x96 



THE H. B. SMITH CO. 



JL Massachusetts District Polici 
HHf — « — 

DO Boiler Inspection Department. 

%£@2? Office, State House. 



Requirements of Boiler Inspection Department of District Police as to Fl 
for Low Pressure Heating Boilers. 
Upon all steam boilers used for beating purposes, having a grate area of over two squa 
sad subject to inspection by tbis department, tbe following fittings must be provided, being t 

carried is to be below 25 pounds, the least area of tbe safety valve in inches is to be I< 
dividing the area of grate in square feet by 8} if a pop valve is used, or by 3 if a lever 
weight, or simple spring valve is used. 

One steam gauge on each boiler, connected, with syphon or equivalent device between 
and boiler, to fill gauge spnng with water. The supply pip. i, to com. from steam space of 1 

Each boiler must have at least two try cocks, tbe lower one to be placed 2j inches 
fusible plug or lowest safe water line. Where a glass is also used, th. lower end of glass mi 
above the fusible plug or lowest safe water line. 

Each boiler must be provided with stop valve on main staom pipe leading from. I 
TCach boiler must have check valve and stop valve on main return pipe. 

Where a damper regulator is used, the pressure supply pip, must b. taken from th.., 

Safety Valves for High Pressure. 
If pressure carried is between 25 and 100 pounds, the area of safety valve in inches 
equal the area of grate iu square feet divided by 8, for lever or dead weight valves, and b 
for pop valves. If pressure is above 100 pounds, divide by 5 for pop valve, and 4 for 



t -"^ / cm,;/ ir.„. District at. 






THE H. B. SMITH CO. 
Comnumfanlib of ghssubusrtts. 
DISTRICT POLICE. 

INSPECTION DEPARTMENT 
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Hay Window 

Bracket! 

board 
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Prinoeai Union 
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AIK VALVES 
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